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Fig. S1. XRD of Y3-xCexFe5O12 powders annealed at 1150 C for 10 h

Activation energy:

The variation of log ρ with 1000/T are shown in Fig. S2. These plots show a sharp peak 

in at a particular temperature (Tmax) at which metal insulator transition takes place. Plots exhibits 

metallic type behavior for T< Tmax and insulating behavior for T> Tmax. The Arrhenius plots 

divided into two regions; first is ferromagnetic and second is paramagnetic known as ordered 

and disordered respectively [1]. The Arrhenius plots exhibits a change in slope in each region 

which corresponds to the Curie point. In garnet, the charge carriers jumps from ion to ion and 

conduction takes place due to the electronic exchange between the ions. The activation energy in 

each region were calculated by Arrhenius equation in the semiconducting region (T> Tmax). The 

calculated values of activation energy in the paramagnetic, ferromagnetic and their difference are 

listed in Table 1. The values in paramagnetic region are greater than ferrimagnetic region in 
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semiconducting region (T> Tmax). The activation energy decreases with the composition of 

Cerium.
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Fig. S2. Plot of logarithm of resistivity (log ρ) versus reciprocal of temperature (1000/T) for Y3-

xCexFe5O12 samples.

Table 1 

The activation energy in the paramagnetic (Ep), ferromagnetic (Ef) and their difference for Y3-

xCexFe5O12 (x = 0.0, 0.5, 1.0, 1.5, 2.0) nanoparticles

Composition
(x)

Ep (eV)
(± 1)

Ef (eV)
(± 1)

E (eV)∆
(± 0.05)

0.0 5.87 4.78 1.09
0.5 5.89 4.86 1.03
1.0 5.81 4.92 0.89
1.5 5.21 4.62 0.59
2.0 5.05 4.51 0.54
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